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(54) OPTICAL SCANNER AND IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably obtain the 
intensity of a prescribed light beam even when 
surface acoustic waves are excited by a high- 
frequency signal. 

SOLUTION: This optical scanner has an optical 
waveguide 10 provided with IDT (transducer) 20 for 
excitation and an IDT 22 for detection, a laser 1 2 for 
making the light beam incident on the inside of the 
optical waveguide, a VCO(voltage controlled 
oscillator) 34 for inputting the high-frequency signal 
to excite SAW in this IDT 20 and a control circuit 32 
for correcting the output signal from this VDO 34 
according to the intensity of the SAW 1 8 detected by 
the IDT 22. The light beam propagating the inside of 
the optical waveguide 10 is deflected by the SAW 18 
excited by the IDT 20 and is then emitted to expose a 
photoreceptor 30 through an optical system, such as 
F. 6 lens. The excited SAW 1 8 is corrected according 
to the intensity signal from the IDT 22 and the 
diffracted light of the specified intensity is emitted. 
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ffi#tt«K±oTfflfi1-*#***R. Hl/^-if-- 
10 [0 0 0 2] 

* — ^!hI*g«(- J: o TfOTE £ ft £ £ ^ 5 89 

[0 0 0 3] ^(Dtzfr, 
KS^*«lp]*^ s fflt#*^"C^2» (C. S. Tsai, IEEE Tr 
ans. Circuits and Syst. vol. CAS-26 (1979)1 07Z . ftffl 
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bos ^ZnOfi^^MW^ ro#»8nfcrt 

[0 0 0 4] roi 5teftm&ftMv>yttefo%tt*o^ 

/£, Wx-(J«ffi*J»*«S& (VCO: Voltage Controll 
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ftil, 0GE85-177(1986)43. , ff^*£ 

«, 0QE88-139(1989)9. ) 0 w(OftW"Cti, ^£>^®P 

ffiffift&tmara«^* s 2Eflib"T:, iiJJr»* («fflB*<z> 
^3Efki--5 £: ^ 9 »Wft3Effct;i*tJS-ra r k & 

[0006] -toZotemtote&ikizMi&'tZiztbiz* 

WMBS 5 7 - 1 4 6 2 3 *£?«ta*. 15&ffi<0 h 7 V* 
7=^—9" (IDT) (DttftW-lfcajffl h 7 V^x'^-^ 

[0 0 0 7] 

#fli»lic&Rbfc«ltHffl ^fc*»tr*(iS$T 
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[0 0 0 9] 
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[0010] gliding A/j$nfcffi^«tft^--c 
3a«Sfkt-J:o-c, labile $ixS*ffi#ttSE^»«**^ 

20 Zk&X'ZZo 

[0 0 11] I'T', A#J Ufc5ttr-^<^«^i£v^ £ 
[0012] IMUI2ldifeiBttb;fc«j: flfr 

[0 0 13] I^^JSSic^IS^UfcJ: mite 

mmtfi t - Wl it z * sua ^ ^ sRi- -6 £ 5 1 c u -r t «t v v 
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«{t^c»jSi-s*iiiE*£/fi^x h7>^f--fta 

mmt J: o T 3£ * 5 *B IE* Z f B«#» ^ K 9 . 
[0 0 15] *3gM<z?H«mfiR3SIS(i, mfa&W* 

cD^^0?^ffitc^6 J: 5*-, WIS h7 tf-^ 

[0 0 16] fcfc, ±fS<^t'-A£#tffi^3fca6<^ 
R£ UTliW— if— 3£Ka s *>9* He-Ne^^U 

-if~*\ A 1 G a A s«f^{k-gr^^i»*w- if-*fc 

n~i\,h<D^— if— • T^^^ffl^sr <t^-e^e 0 

»BI!-C^**nfc**«Bw»»i: UliL i Nb 
03 , LiTaOJ , ZnO, Pb (Zr, Ti) 03 
(PZT) , (Pb, La) (Zr, Ti) 03 (PL 50 
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ZT) «Stt$Wt*)9, Mxtf, L iNb03 (D*§£* 
f3\ UNbOa TO^^-i-T i £S&*Lfc3L 
T i £#}1 0 0 0° Ct^TL i NbOs dtelfti- £ r £ 
KJ;oTflsRbfc#S&&, LiTa03 ^tt££tK-b 
— L i N bOs i$Hg£R f -- r^* hnv • ^< : y^ y 

-A 12 03*ftftS«l^LiNb03 «S«S:^/^ 
/utfc \z X o T d « ^ b° ? * v- -Y /W&ft L ^ £ 

^tf— ASS#*fc(iR f — h n V y 
L z TMWk&^Tf^^-d* • x/n^ y >-^tcJ:o-c^ 

f^^^/HVlgO^-777l^PL Z T?$!I££:R f 
^ hay - y V^t-J:o-C^.^^t 0 ^^r'>-v 

/^ItfcM^K, SrTiOj S«±^PLZT» 

[0 0 17] u-if-3giaw*tSl-«toX*taiSix6* 

if— • -MiXy • # 
y >-^\ ^ 1- • fj ^7 (£fcii^> K • $ 
y>-^) , ^i/-f^>'^ , *5'^y^^ 

O^iS^^iBt (SAW) ^r^^ffl^ h ^ ^^f^-t, 
(0 h7^^7 f ^-ifii. W < LMI, 

piim-e&So tftw^is:^ U"C<7?«twffl i^^^t 5 
®te-c*>svco («m*jw*fi») coai^m/Ew^ 
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P : ^®#t£&C0&& 

[0024] ±m<D (1) 5£«£<9, A^-TSiS 

mmt^-^m (Kaffir?-) ^nvx^-r^mm 

(i, i o 0%(O»*T?f?fr;M\ ±i6SHifi^^— ^*J«t 

■fcffcl 0%^S AW^!7- (c9iJII**iS«^"C*?So * 
fc* S AV/Zm&1rZ)fz£><D by >*y*=-—~ V- (IDT 

mm) <DBVt\zmm\*x* rat^n»w*csAw 

*t,H«*«fftt*r*i"Swi:^<c9, 5%-2 0%l 

[0 0 2 5] -<DmM&ZMffi'fZ>fcfr^* 
fi, JiiBtf) (l) aifJHSra^SraEfk^-frSt^^ 

AW^»7 — i*s*>5^(-*BlU, S AW^7-£r^{fc£ 

[0026] m i tc^-r «t 9 id. fB i nm<nmm^fr 



;5) OT?9- 14 6 12 9 

8 

[0 0 2 0] 

[«W0>SMS*>»tt] EAT. HBS:#Itt«fl^ 

[0 0 2 1 ] *i\ ^®#t£& (WT. SAWt^ 
[0 0 2 2] (AOM) IC 

^(ftic&oo (i) ^-e^^itSo 

[0 0 2 3] 
. P * L / (d*A 2 ) } 1/2 ] 

• • • (1) 

j$i o±lcA*$ixfcu-Hf- • tr-A&3 y ^- 

^igffcU— if— 1 2<D#tEiJ{fi!]t-te\ a-Al2 03 

sssLtciL i Nbo 3 «M!iwjft8S-e*>5*w»Bi o 

l oJiCili, ^Wftcu— If— i 2*>fe#tttJ£*tfci''— If 
i^-AS:MfiKl o rt^A** Altffl 

1 2A^S4ffl^^fc^— tf- • 1 6tiA&fffl^ 

-if ^ >^ i 4<o^u-^^>-^- ^^^y^a^) 
0-A#*£*lSo «8^l 0_HcA#tSix 

30 fcu-if- • t'-^ i 6 a <nmnxfa\^^tzf%'£:&u 

*««t»Sl 0^£iI?T LfcW-lf- • t'-Al 6 a 

-tiffi^n^o o^»ttJ$n^^— tf 
- - if- * 1 6 b (Dtt&xfa^<>tzmi£izm^nwffi 

mwi ocou—if— • tr— j*<DMmmx$<ytt$ 

[0027] ±iaftW«K i oftzmn-rz w-if- • 
i 6 a **ibijf3£#ip] (ia i xnmm<D±jj\*\) — 

if s/^SrSfkS-frfc h7 v^t*^.— tf £ Lr^ib^ffl^- 

■^-^iDTSi (wt, i^iDTiiiv^o ) 
2 oasaattkJh/r^s, rcoibjgffl i DTti2 o 

0±lcii^tUffl^^r-^l DT 

mm (jejlt", tftwffl i DTiia^o ) 2 2^^(t^ 
[0028] ±m<Dm&m 1 DTini 2 o(*3ie^ihib3 

50 6^UVC03 4(^m^l^ J F-3 4 A(C«jR$iX"CV^ 
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3 2Ai:«asnrv^ e ro»jwniK3 2<Dm\\ti?} 

m*3 2 A 14 V C O 3 4 O A^JB^ 3 4 B 

16 2 0^^3 2Cii^i^-f-i 2\zmM£ixX 

[0 0 2 9] Mb&tfi I DTti2 oil, A^£*xfcff^- 

^C-CSAWlS^t^o "T^^, VC034 

DTii2 0^^t, S AW 1 8 §rKj|2"f~£ 0 ~ 
(7)VCO 3 4<7>ffi;fcjaBt»l4VC0 3 4 <£> A^CiF- 3 4 

(4, ^mffl I DTli 2 2*^^»W«*t-S<3v^-CV 
CO 3 4-MlES^m^-r^ (t¥«B«iE) o VC0 3 4 
(4, «jEft^^tf«JEfl[(cS<Jv^B»f^«iftlft«i«HJfi 
ff-^^Oi^-r^o ftoT, ff^-^VCO 3 4(DAMT- 
3 4 BtCA^f^n^ ^ , VC0 3 4^biEtS:ttfi 

[0030] micio-c, o-Att^nfc 

aw i8(a^ 7? y^@Jr$^r ^(c^o-tdft;* 
n-5 0 rco^r^^n^w— • t'-jui4, i d 
Tii2 OJcA^^nfc^^^S-^^J: «9^r^S«ii(a 
(Eii-eiifta:©) i^-efiifijSttSo ^lt, 
i ofrbttttiZfrtzi/—?— • * i 6 bt4, 

—M-6 0 ^Sot, if— • tf— At4MftlC«fcoTlS# 

#3 o±££3£i-'5r£Kfc»3, {Ift£ixfcw-if- • 
lf-A^J;oX«*:«c3 0 ±lc^E»£fl2f*-C# So 
[0 0 3 1] fc*5, ***©«ffi-Cti, H^f4«KUfc 
SMBi^gktc J; oXf&Jtfc 3 0l4^<OtH]*Hi£&-efrr^ 

iri (n i -m^enA^ft) i^e^fg<t £htv^ 0 tt 
[0032] _Liavco 3 4 <o—m&m2&&m 

L-tfoW-T&o ID2tC7^UfciVCO 3 4(4, ^WSfiift 
^fcaattfclEl&co— VC0 3 4I4, tEA^ 
ffi^S ^mmffi^S 4%$iZ-XteK> , HUE A 

*iB^5 2li(8t^^t«S4 0«:^L-r«fi[iIK4 
2(-»tt$JxTV^, «-§-W<A'£*»4 014, «EEA 
*«S^-5 2A*bA^$nfcmffiffi«:*«!iI»4 2-A^ 

£fc, 3£fillH]SS4 2tiA^$ttfc«-9-w^</K-fSDfc»i 
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tU^^H^D BM (Double Balanced Mode I at ion) 4 4 
AWftBSS (AMP) 4 6«:^ltffl*«^3 4AlC» 

jSteSftn^o dbm4 4(4y^r>-i^^^T-5 4ic^^ 

^tlXfc'Q, :(DDBM4 4 t ^ ^1^5 4 t CO 

bA^$iX'5ma£lwJ:o-CDBM4 4(^A^ft-^ 

T, m/EA^SSH 1 5 2twA^7$nfcS0Efi[(-iS^"CI6lg 
IHIK4 2(C*5V^Ti«ja«t^l6tS$iv5o fM4 2-? 

^M^n^^^^m-^i4, dbm4 4x^^>-mm^ 

5 4^ibA^^n-6mi?fttc!^cxy-r vii^n, am 
p 4 6 ^iiL-ca^^H^ 4 A^b^^n^o 

[0 0 3 3] ±ia»J»|plK<7?-W«:0 3S:#RaL 

^-T5 0 *JWl§]»3 2li, 2ti*tt\h 

U" — if — tf' — i 6*>&IS£— ^K*^"**:*^ 

^17 — |. n — 7 (A PC) %F<Dmm\2\$&7 0 

&«x.-cv^« r<z>BMft[Bn»7 ot4, a^-rs^ 

6 6^^^ h ^ y - ^ /j^ f> ^$fiff ^-tc J; o X 

©ataxias cfcij^x- * ^ a^j ^n5J:9icu-c, 

iB*«c3 0O*S (^jfeSRUWI**) chfW^LT, St* 

i.1 6(oM^tItnffJ:v\ 

[0 0 3 4] ©JWIeIB3 2t4, 6 6£H«;t 

T*39, rcD^y 6 6t4!Et)l»6 4(OA^M^ 

»»6 8<osi A^iST-twSJKSH-cv^o ^<omn» 

6 8^»2A^SST-I±»*«feW*7 2$r^LT^fflffi I 
DTli2 2l«^tl^, S*83 6 4 0)a;*jfl8 J P 
li«JEA^«^5 2 (0 2) JC««rSiB^6 0^«tt 

^5 4 (H2) (C«!iKi-5«^6 2lC««**fCV^ 

[0035] ^ye 6(c(4*wffiKi o^bltw^n 
— • tr— (IeIJt*) <o»jK3&s^*!>*tf>fc— ^ffi-e*>s 

V^-6o *S3E*»7 2|4«fflffl I DTfiffi2 2A^W* 
I DTli2 2^P>U*^iXfc{f*ii, SAWISCO/^ 
«U£«ttl»7 2(4^tb^nfcS AW1 8(0, *> 

V\ C^^^(C|4SAW1 8 (Dm&$Lt&J&^fcCtt& 

) am^^tts^-r-5 4; 9t-i-mictv\ xtt%6 4 14^ 
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V 6 6*^A*$nfcff-S-i-JCi:fc«flESrVCO 3 4 <D 
miEKf)^ 5 2 ic u-c/pRjE Lfc« #Y £ tt$M 

[0 0 3 6] *HJte<7)JK*^*3fe*3giawf^»«: 
-.t'-A16alt SAW1 8(^J:6^7^^lH]^ 
iSi-€>u— • tf~M3\ I DTlli 2 Ol-A 

t>£frt^mmm^fccxm&£ftz>s awi s^j: 

-6c *»SeK i oa»*>#ttfi£n5 u-if- • 

if— a (m»f*) <D&m&-'j£\z.® t %f'rz>tiiito<z>&min 

*5 9, vco3 4^<Dit^Y^ctzMmmn^^m 

;ftU i^ffl I DTli 2 0 t«^f: S AW 1 8 ^ 

[0 0 3 7] :©»8ISlO±«:6»t5SAW18 
ti\ I DTtti2 2Cie»L-C, rco^mffl I D 

fcCXmm\B}&3 2^»iffi8«ti»7 2 y a 

-5§-yo d> y a £«»U 

«-»g (=yo -ya) SrWyR8iB^5 

[0 0 3 8] vco3 4-C(ifS*Y(-J:f3««liIK-eifli 

DBM4 4tCioV^-Cff#glC 
*L> , SE^HIK3 6 Sr^UTBieffl I DT««2 OtCA 

[0039] «o-c, »j»is]»3 2xn, 1 0 

BUS*W« 7 2 yo t-ifct6Mfff 

ya^TO^Mo — SAW18 0)3SW5Sftt5 

#Jtti£*i<5 u— if— • if— J*<£>3&J£rt s 2E»iU 
^tB^ 7 2*>fctti;ft£;h,53ftK<S*y aliSMfl-yo 

ft So r<75j:5(-^-ifei:^5 3&««*^ffi 
^$n<5<ir, «W»6 8T*i6^*:«>bn. VC03 4 

tf>«U£ if- ■ if— J*&l*tti-f-SJ:3fcSAWi 8 
*l<5u— if— • tr— A<7>3ftft, -f-fti^ !§ISr#tf>3lUS 
[0 0 4 0] 4c|lttio^«tc*^^** 

0MHz, l/-f-f)ilA 0 = 7 8 0 nm, W— if— 
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MttiZhtz^— if— • If— -Mi, fifafcftiWKJl 3° T* 
j^SL^n, ^— if— • tr— A(0*3tS»#«)«- ttasft 

[0 0 4 1 ] tt*5, ±I2^fflffl I DT1S2 2-C«tti$ 

naaj^fi-^i^ s aw^jhses a*, 

tt, w— if— ■ if— ^ 1 6 a £{fft-f~3 £ 

i DTtii 2 o h y #— ^^/u^^co^mft -s^A^-r 

1 ^CctoT, SAW1 8<7)fc#£iiJt v A£r>fc 
*^:ir«#6 0 ^ftfc^ Mf^r-7'IDT2 
2*»iblftm$nfc«*ff*^jl5£«#raS: r . Mfcfi^-V- 

7° I DT 2 0 I DTf|i2 2<£>Bfltf>EWt£rL A 

<S»iifl[vA (2) 5£T**-£*„ 

[0 0 4 2] 

20 va =LA/ r ■ • • (2) 

[0 0 4 3] rcO S AWcDfcftgifiJf va <^3f^B#IBtC*3 

(3) ^-es-s-So 

[0 0 4 4] 

A v = R {AT} 2 - • • (3) 

{fiU R : 5£» 

[0 0 4 5] Jiisco (D sfc^asft-^JStfr*!* 

ffl«3E»(-J:oTSfk-r5o ttoT, ±IE<o (3) ^ 

[0 0 4 6] _hf£^, iW«««-^»«HHj»^»"* 

SSrWJ»HIK3 2(C$b(-IB«Ur*5(ttf, SAW1 8 
S:§ic>^3gS-fr5wi:dsX*#, ItttJ u~ if - • 
if— A(OS«ttSrlRl±$-fr^- tm5 9 
[0 0 4 7] ^*5, ^Jft(0^1IB«*^3lE3SiaSrfflV^-C 

40 jSjtefM o±(cii«S:^i-5»'&t-(i, SAWcDii^ 

Lr^i^^m J ^ics<5v^-cu-if- • ^-^^s^-r^j: 
^lxtf> 2ffipii«^o*i^lcfi, a 
«{«*(DiiigR»(ciB*«:3 0±^g^^n^u- -if- • 
t'-A^r^^^-^ , if— • if— A(033lJK«r«R 

T^-if- • tr— A^ftiS&Kse-rSo m^>^-if- 
■ t'-ix^^-v^-^ UfcO , w— if — • t'-^^3^ig$r 

50 m%*tcn&fe^tzK)-tz>^tn, ^ffc^-if-sf* 
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£r$J$)Lfc<9, mum I DTi^A^t6^St(H^ 

(Dft&zm^-tz^ tx. ~^mr+jbz>o 
[oo4 8] &ic v n2mm<DBn*&w-rz>o 

o k-f&k. Eh&m I DTli2 o— AJj-tzin^m 

[0 0 4 9] m4 tC^-T «fc 9 tC, 2 ^Jte^JKffiiC*^ 
^ttSilit ^l^"f-12tlt, 20mW 

<nltiZ}<D¥>&&^— if— 1 2i f l 22 , 123 £riix. 

T^6o ^n^>^^^#^U-1f- 1 2i -123 *><b 

(in y ^ — h u— if — • tr— i^#Jt±5£*i.6o 
[0 0 5 0] if — 1 2 i (7)Wffi«J(Cii, _bfS 

i o t mm<Dmi3L<Dytmi&ft i o a 

^|{£U— if— 1 2i -123 <D&*7^<b£ttH£n/c^ 20 
—if- • K-«-A«r3te*ffiK 1 0 a ft^A£t£i*:Sfc#><7;> 
AWffl^^-r>fV^l4i rco#; 

i o a _btcAM$nfc u-if- • tr-^^iif?^ 

3£{£3 0i «|LT^6o 
[0 0 5 1 ] *i*jft»S 1 0 ±lCfi, ±iani!fi^^«8t-*5 
tt*SME2ffl I DTt(i2 0&tf«ffiffl I DTtii2 2 £ 

iaj«^fiR-e*>9, — if — i 21 zfem-rsm so 

^fflIDTlte2 0i MWIDTM2 21 , * 
igflew— If— 122 ^ria^-r6il)igffl I DT1H2 02 
2fctMfctiJffl I DTtli2 2 2 , ¥*»ffcW— *f— 1 2s£r 
m^-T^^^ffl I DTli2 03 2fct5«fflffl I DT«« 

2 23 as&^JLTiattbfr-CV^o Ctl^ffll DT 
ti20i -2 03 &TJ«ftttlfflIDTti2 2i -2 2 

3 fl, <HlRlftKttiaO-C**ff3 01 S:*Slfc^ 

[0 0 5 2] Eb^ffl I DT11S2 0i Jifi^le]K3 6i 
^lTVC034i KffiKStU I DTlti2 40 

21 (iWJ»le]»3 2i lcffiJK£*i*o EM£t-, ib&ffl 1 

DTli2 02 t«^®3S3 62 ^UVC0342 
IC««E$*X. j55^fflIDTm^2 03 (±«E^!fi]IS3 63 
^UVC0343 tCflHSSfU J&tfclffl I DT<1;*£2 

22 , 2 23 f±, mffl\B\&3 2) (^^iXtV^6 0 r 
(7>m*J^lHl3S 3 2 1 WTOTOVC03 41 -3 43 

&SS»i-5^*om*«^3 2 cti^»*i^"-if— 1 2 

1—123 tf***{£ttiR£n"CV*6o 
[0 0 5 3] [IStCTH-TJ: 5tc, Mty[5]&3 2i (i. ± 50 



^1¥9 - 14 6 12 9 

14 

IE*J»[e]K3 2 (13 3) t IslW^WlJsRt 1 *? S W»SP 8 2 

1 , 8 22 , 8 23 ^tt, ^nb^J^§C8 2i , 8 2 

2 , 8 23 \ ^13*8 8 0«$iltl^o 
0]®]&S8 2i H8HifflIDT«S2 2i ^b^Rttiff-^ 
|:*<3V^VC0 3 4i ^*6jEfk£ffi;>JU ^J»8 2 

2 ntfttbffl 1 DTti2 22 ^b^tmf-*§-i-&^"c 

VC0 3 42 — ffiiEft^m^b. 0J&1&S8 23 (i. 
ffl[DTlli2 23 ^b^>l*aifS-§-iwS<5V^-CVCO 3 
43 — 1SlEft$:ttl^-r6o VC034I - 3 4 3 CD#^ 

5o 9 4 S V^[Hl^8 0(i, fWW8B8 2i - 8 23 

1 -8 23 ^bMi(cff*Srtt3^i-*J: 5(-Is3JWff*SrW 
^L-fc9, 3fiJ^£B8 2i -8 23 <7)#*iS— ifeLrftf^ 

CO 3 4i - 3 43 <n&x\Z.{t*jrfi*XjlZfrZ>t. 

co^bMiff^^^, ^(Dr^j^*m#^ift^ 
sAw^iM^n^o -tftt>h, m&m i DTtH2 o 

1 |±SAW1 81 Srifceu, Mieffl I DT««2 02 (i 
SAW 1 82 U Mb&ffl I DTt«2 03 USA 

W 1 83 £ri!)&r So 
[0 0 5 4] riliCjzoT, ^Ix.tf»J»«8 2i —82 

if— 1 2i T^cDU— if— • t*— jU^ 
SAWI81 (cto^^y^lHlSrSiLSwttcjioXlH 
-t^ft^W*^- if- 1 22 /j^tou-if-- 
f-jU^SAW182 icj:i9^7y^lHl«f$n5rt(c 

iotw^ii. -t©a*?»(*:w-if- 1 23 a»p><z>u 

— if— • b'— A^S AWl 83 ^J: 9^7 y^IsIJfStt 

60 r^bt^faMifcu-if- • tr-Ati, #i5^effl 
&mmm (mix'&ft&o) ftxmfazft&o ^tt, 

Sr^lSUfcF • 0 uvX*(^3te^^S:iii8UlB**3 0 

1 Jl^I^o 

[0 0 5 5] «o"C, SAW1 81 , S AW1 8 2 , * 
USAW183 X <0 U-if- • t-^/J^7 y^IU 

t 9 , mmm 3 0 -e«r^i ufc if- 

ft 3 0±id^T**5o 
[0 0 5 6] **fiS^^ffi"C(i, 3o^«MffiIDT 

xcomm^L-x^^o -r<c^*>. MffliDTiti2 
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75 

01 -CMMgSJxfcS AW1 8i I*. »IDTlli2 
21 TSfetH^n^r ^(cJ:o-C*WSe»Sl 0 art^^K 

2 -eibfisnfcsAwi 82 fetum 1 01112 2 

2 -e«ai$n5ri:lcJ:o-C**i8Bi 0 art^Wj: 
©»£»*« U ififflIDTi«2 03"C'ifi*WwS 
AW183 li, ^WfflIDTii2 23 T'fetil^n^I 

60 t£oT, Mb&ffl I DTIH2 Oi - 2 03 <D&*X 
m&£frtiS AW l 81 -I83 (±tftfcUlcJ;o-tB&ilX3 

[0 0 5 7] fc*S. **^**ti, #|£J£<Ofl£tB(ca^ 
S*££RRl-*i^"C* Mb&ffl I DTiB^fHA f = 
1 0 0 0MHz, U — if— 0 = 7 8 0 nm, W 

— if—. If— A« 1 mmi:i-S*#T^ifeS:tTV\ 

-if-. tf-*tifflitofcfta s #i 1 3° -e^ac^^srt 

tcj;9. 3^(7)U— if— • if— *KJ:5J^tt£>;fe*:ft 
f|^3 9° «r»Sr i:*s-e#, u—if— • hf— A ^ S 

[0 0 5 8] HI 6 12 ^lfe^ffi<£>Jt*fc0!l £ b 

T, itili I DTti^r^lt^V^M 1 Oh J: 5 

h Stttlffl I DTt«©Wff l-«t^*CVCOtS 

[0 0 5 9] lt»K1i, MlDTli2 0i XS 
AW1 8i Mb&ffl I DTfli2 02 tSAW 

1 82 fcS&jieU JSb&ffl I DTIS2 03 tSAW 1 8 

i20i , 2 02 ^i6S*lfcSAW18i , 182 

v^fctf?, e»*ini-eiibiB*ttssAwic#ur/^x 
<tfc*K mT^mmtm^n-r, u-if t-^Mt)^ 

[0 0 6 0] #;(;:, ^3^I<Z)il^t5o 

[0 0 6 1 ] #»Rft£fflv>fc**£KR^fi. 

I DT*£<Dm&m I DTtiSrfflv^i*. id 
fi$*xfcs AW(iA*t$tifeu— !f • t-AtcMtt^ 

if— AW*** (j8ff*IfiK-«i'? t t , ^tt) t:^Lt, &m 

[0 0 6 2] ±1BSB l *»<z?JKffi(c*3V^-C, Mb 



(9) ffl¥9- 14 6 12 9 

m I DT^fflV^, #«A f = 1 0 0 OMH z , U— if 
-£Djgil^ 0= 7 8 0 nm, if — • tT— Afg 2 0 m 
mcD^T'S AW«rllfcfi$*fc»^. SAWii4-5° 

/£0S»)icJ:£>j£jG sl 3 S AWiDtell: J: 9 K «fc 

o"C, 3mmJeJL±<7?j£AS<9€r^ore«$^^e 

mmm i ormm^M^^x^hntim^m i d 

70 — if— • tr— A^iHHffic^LT/^Xi/jiS. ^^/^ 
£>, #tttJ$*i5U— If- • fcT— J*te£3£Ufc*iS£r»S 

[0 0 6 3] ^:t\ ***^^ffi-e(i:, H7lC^tJ: 
SAWl 8Sr8!i*J:<*tHi-6fc«>. l 
Oit^ofttUffl t DTfi2 2«ii^ SAWS 

$*«RI8 9 o^Wtt-c^*. :©SAW«$fti*8 

9 Oil, **8t& 1 0_fc(C SAWl 8^{5^[n]^J: 

mm<D&tiL<r>i\*&fti>&<ftZt&\^ sawi8<d{H 
£5 0 SAW«£8l*Ste9 oil, ifc&ffl 

I DTli2 0T«^tl»^f:SAWl 8 

6 0 AW«aEtft»JKB9 OWittliS AW 

Zttmi£^\ g««*«:»ffltfcSAW« 
^*a»St» 9 0 <7>— *>SK& 1 0 ±(-ff$ 1 U m 
(7)Ta2 05 ^gjStSw^i^ttJMtSIfc^tt 

5o r<aiS?ffMS<£>SCTj& s s AW1 8;&H5lJR£*t£a»ift*& 

[0 0 6 4] rcoji^c, S AW*g3E*a*»K9 0 £rfl2 
i:i^J:or, s AW«XSlW«tlB 9 o Xte s A 
wi 8^e»5SK35 s jB< **«Krt'ea:Ski-Sr 

^^<, MW^SAWl 8^x^yU^- tffflC&fr 
^IT, S AW1 8<Ofi»;fr|n]lw|R]?&>oTtfc* 

^cr1^^sft<^*i^-Cv^S^O-C^ WfitBrtO) S AW 1 8 
(ia*i:<tftttiffl I DTli2 2^<:H^5, 

^0 [0 0 6 5] Jifdco J: 9 (C^^ b/c S A W«*»»jKK 
9 0 Srfflt^^ir-C, Mft^ffl I D T^^i 2 0 «t 9 

0±*e»U^tSAWl 8*s, SS* 
«t< J|X*/j*oe»$iL, *ttJffl I DT1IS2 2tCj:oT 

*3gR(c*5V^-C, ±IE<oJ;9l-UTttHiUfcSAWi8 
(VC034$r7^f-K^7^) i"SH&£:fTl\ 

if- - tr-AHfiiRiAit i 3° icr^^n. w-if- 
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18 



[0066] ftfc, *mt&<D&mxn. mm^<r>mm^ 

AW£riK3K$iir"C^6ri s * ^^Wtewftl-R^HS 

j:9i^WMt6:^SAWi 8 w(5«*[r1 
<7)±a«J<o«&^rliAS*t>JE£<^* S AW l 8 ^ 

f^It-C, e^^nfcS AW^r^tiJffi I DTM2 2 70 

[0 0 6 7] S4*Mi(7)JKt»S:UiW-r6 0 

1fo<DMmx~t±S AWi 8£3WsJ:<tfctti1~5fc#>. 
Jft-T-SS AWS:a*W(-<*Wi'5t(^X**>6 0 fc*3, * 

[0 0 6 8] ***^flgffi-eH, El 8 IC^-T J: 9 S 20 
AWI 8S:«i*J:<«ltai-5fc*, 0_kT^ 
o^mffl I DTli2 2(OttfflffllJ(-, SAWKWi9 2 
Srl5t(t-CV^o S AWKS+flO 2fi, 5 mrn^it>S£r^f L 

[0 0 6 9] r^SAWRit»9 2H fflxfi^* h !> 

-C«dci--5w^*sr*#5o fc*>\ SAWSW«9 2<OR 
ItffitftSrtffllJffifi* S AWI 8cD&M#J£E£it Lt^o 
$j^<D&< S AW5:E*t£-frSfc*l-* vftbM-ffMi- 50 

WSIti 9 2 tt S AW 1 8 (Z)aft (J^ffl) 

AWR*t«9 2 £R3MK(Cfl2i£LT^5W-e. tetfefC 
V>5SAW1 8^SAWRM9 2 cD^t^/fllC J: o T 
SIBiffl I DT«ffi2 2tci|X*Sii:5w 1 i:^r*t5c 
jo, SAWRWII9 2wMt5fiIH«l-J:or S A 
WRS*«9 2lci5K»t*l6lS:3EM^rft-C*>Sc 

T, ^^ffl I DT1IS2 0*^fi»Sn5SAWl 8 CD 
&2 2<D{£B£S AWRWi 9 2KJ:5JE*t#ftl-fS£ 
r tCiot, llX^^tL^S AWI S<D 

[0 0 7 0] -Ll£<0 J: 5 Ufc S A Wfrttm 9 2 £ 

m^^ztx\ m&m i DTti2 o <t ^omu^Mm 

j:o-ca*«t<»R**^SAWSS*«9 2<7)RW*l«n(C 50 



«ttjffl i DTmt£2 2tctot:^tti^n.5o 
-c\ _bia<7?± 5iar»Hiifcs awi 8 

»r3fei s -*i:<c5«t9i-ffl«ififf-^S:A* (VC0 3 4 
Sr^-K/-;/^) t5^»^ffi\ u-if-.e*-A 

[0 0 7 1 ] ft*5. ***(0^1B-et±, SAWSWitt 
JKdc-TS r t \z X oTfe»$ ttr^S S AW£r5tltt£-t£ 

S AW^®^$itT^mffi I DTti2 2—4X^:^^:6 

[0 0 7 2] £JL±»WUfcJ:5tc, _hfE#?fi6<z>JI2ffil-.fc 
-5#*4E3£RH\ Bfiffl I DTftt^ttJffl I DTI 

ffl I DTlliii^SAW^i^^ii-^^^f^^A^t 

tb^ns j: 5i-«tBffl i DT«ffi-c«aj£*ifcs a wo 

^rgJR-rs if— * tr— -MiSbfiffl I DTlli 
lc J: o Tiafi £ Hfc S A Wt- J; o X fift $ n^^tc^m 

^itf - e u^x^cDit^zmxmitfc&m 

fc, Rttiffl I DTmm$\B\$Tit(D&m<nffi^ERTfS AW 

iS*£(wS AW^^)^J:<Hxm^^6/'c^tc, SAWii»I^ 
sAWKWfKSrasttsr <t/js^ffi-e*>5o 

(_hia*J»<o^ffi"CHJKi l 3° ) tcT^S^H, w 
—if — - tr— At s aw/^t x«f-eisiJfj& s a$ix5 - <^ 

[0 0 7 3] **Mi^^ffia?*:jfeS3gB(i. w-if- • 

* tf — A tc J: 6 ffl v ^ 6 r i: 3ft*S? S X *> 

6 e i-/«c^, tie 315, #y =f^s:7-i-J:9K#t£frfc 
^^-A^^^^co^SJi^iov^r^it/tiiL^jlilj 
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W9- 146129 
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tewm i omm%:ftmmx±^K^. musaw 

[0 0 7 4] **Ji|fi0^1B^3te**KllS:, 

[0 0 7 5] ±E**<o?Btt-ett. 

w_if~^#Jtt£;ft;fcu-lf-- • tr--fc-e0f5£^££> 

[0 0 7 6] 



20 



[0 2] VCO<Z>tfWt<£>— {^^"T^ ^0-?£>6o 
70 [i3]H ^lteo^«<Z5MWIi]Kw**^-W«:^i' 

[0 5] »2^«fioflg1B^#J»0K<o«^(75-«S:^i- 
[0 6] H:t»M^**S3fiK<z>«rit«r^i"*»ia-C*> 
[0 7] ^3**^I8^**^»R^«*^^"*"*^ 
20 [0 8] »4*ftw^»^*3feS»R^«*«r^i"*^ 
[!?^RW] 
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